(19) 




(12) 



Europaisches Patentamt 
' . European Patent Office 
Office europeen des brevets 




(11) 



EP 1 457 442 A1 



EUROPEAN PATENT APPLICATION 





Date of publication i 


(51^ Intel 7- B 65 G 57/06 B65G 57/24 




15.09.2004 Bulletin 2004/38 


(21) 


Application number. 04101041.4 




(22) 


Date of filing: 12.03.2004 




(84) 


Designated Contracting States: 


(72) Inventor: Baldi, Giampietro 




at dp nrs f*u pv r*7 nc nif cc cc ci cd 

mi dc Dd on wi uz. ut Li iv. cc Co n rn ud van 


37069 Vlllafranca dl Verona AT) 




HU IE IT LI LU MC NL PL PT RO SE SI SK TR 






Designated Extension States: 


(74) Representative: Jorio, Paolo, Dr. Ing. et al 




AL LT LV MK 


Studio Torta S.r.l., 






VlaVlotti, 9 


(30) 


Priority: 14.03.2003 IT TO20030194 


10121 Torino (IT) 


(71) 


Applicant: OMA S.r.l. 






37069 Vlllafranca dl Verona (IT) 





(54) Palletizing machine 



(57) . A palletizing machine (1 ) for forming pallets (3) 
from a succession of individual products 4 (2) ; the palletiz- 
ing machine (1) having a work platform (7) where each 
pallet (3) is formed in succession; a linear conveyor (8) 
for feeding a succession of loose products (2) up to the 
work platform (7); an orienting and compacting unit (9) 
which receives the loose products (2) from the linear 
conveyor (8) at the input, and supplies a succession of 
rows (6) of products (2) at the output; and a layer build- 
ing unit (10)vwhich in turn has a layer building platform 
(1 3) movable over the work platform (7) and for forming 



each layer (4) of products (2) and then depositing the 
layer (4) by gravity onto the top of the pallet (3) being . 
formed on the work platform (7), a row transfer platform 
(14) movable vertically alongside the building platform 
(1 3) to transfer one or more rows (6) of products (2) at 
a time from the orienting and compacting unit (9) to the 
building platform (13), and one push member (30) for 
moving one or more rows (6) of products (2) at a time 
from the orienting and compacting unit (9) to the transfer 
platform (14), and from the transfer platform (14) to the 
building platform (13). 
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Description * * 

[0001] The present invention relates to a palletizing 
machine. 

[0002] As is known, in the packing industry, there are 
numerous types of palletizing machines for fully auto- 
matically converting a succession of loose boxed prod- 
ucts into a succession of pallets, each comprising a giv- 
en number of layersof products stacked on a supporting 
pallet to form a single block for convenient transport. 
[0003] To- make currently marketed palletizing ma- 
chines more compact, the Applicant, over the past year, 
has designed, patented, and marketed a new palletizing 
machine model featuring various highly innovative tech- 
nical solutions enabling a drastic reduction in the overall 
size of the machine,, while at the same time improving 
efficiency and flexibility with no reduction whatsoever in 
hourly output. 

[0004] The palletizing machine in question substan- 
tially comprises: a work platform where each pallet is 
formed in succession; a first linear conveyor for remov- 
ing each completed pallet from the work platform; a sec- 
ond linear conveyor for supplying a succession of loose 
boxed products alongside the work platform; and an ori- 
enting and compacting unit for orienting and compacting 
the loose boxed products from the second linear con- 
veyor to form the rows of products which eventually suc- 
cessively form each layer in the pallet. 
[0005] The palletizing machine described above also 
has a layer building unit for receiving each row of prod- 
ucts from the orienting and compacting unit; transferring 
the row of products immediately over the top of the pallet 
being formed on the work platform; moving the row of 
products up to the other rows of products already over 
the top of the pallet being formed, so as to bu iid the layer 
of products. directly over the top of the paflet; and de- 
positing the completed layer of products by gravity di- 
rectly onto the top of the pallet being formed on the work 
platform. 

[0006] The layer building unit in question comprises 
a layer building platform movable vertically over the 
work platform, and which acts as a supporting surface 
on which each layer of the pallet is formed before being 
deposited onto the top of the pallet being formed on the 
work platform; and a product row transfer platform mov- 
able vertically In the space between the layer building 
platform and the orienting and compacting unit, to trans- 
fer one or more rows of products at a time from the ori- 
enting and compacting unit to the above cited building 
platform. 

[0007] The rows of products are transferred from the 
orienting and compacting unit to the transfer platform 
with the aid of a first push member fitted to the orienting 
and compacting unit, and are transferred from the trans- 
fer platform to the layer building platform with the aid of 
a second push member fitted to the layer building plat- 
form. 

[0008] It is an object of the present invention to further 
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improve the above palletizing machine to make it even 
more compact, while at the same time improving flexi- 
bility, reliability and output rate. 

^[0009] According to the present invention, there is 
provided a palletizing machine for converting a succes- 
sion of individual products into a succession of pallets 
each defined by a given number of stacked layers of 
products; each layer of products being defined by a 
number of adjacent rows of products; the palletizing ma- 
chine comprising a work platform where each pallet is 
formed in succession, a linear conveyor for supplyjng a 
succession of loose products alongside the work plat- 
form, and an orienting and compacting unit for orienting 
and compacting the products, and which receives the 
loose products from said linear conveyor at the input, 
and supplies a succession of rows of products at the 
output; the palletizing machine being characterized by 
also comprising a layer building unit, which in turn com- 
prises a layer building platform movable over said work 
platform andforforminjg each layer of products and then 
depositing the layer by gravity onto the top of the pallet 
being formed on the work platform; a row transfer plat- 
form movable vertically alongside said building platform 
to transfer one or more rows of products at a time from 
said orienting and compacting unit to said building plat- 
form; and one push member for moving one or more 
rows of products at a time from said orienting and com- 
pacting unit to said transfer platform, and from said 
transfer platform to said building platform. 
[0010] A non-limiting embodiment of the present in- 
vention will be described by way of example with refer- 
ence to the accompanying drawings, in which: 

Figure 1 shows a side view, with parts in section and 
parts removed for clarity, of a palletizing machine in 
accordance with the teachings of the present Inven- 
tion; 

Figure 2 shows a plan view, with parts removed for 
clarity, of the Figure 1 palletizing machine; 
Figures 3 and 4 show a plan view and a side view 
respectively, with parts in section and parts re- 
moved for clarity; of a component part of the pal- 
letizing machine in Figures 1 and 2; 
Figures 5, 6 and 7 show three side views of the Fig- 
ure 1 palletizing machine in three operating posi- 
tions. . 

[0011] With reference to Figures 1 and 2, number 1 
indicates as a whole a palletizing machine f.or-automat- 
ically converting a succession of individual products 2 
into a succession of pallets 3, each defined by a given 
number of layers 4 of products stacked on a generic sup- 
porting pallet 5 to form a single block for convenient 
transport. 

[0012] In the example shown, pallet 3 is defined by 
six layers 4 of products, each defined by four parallel, 
adjacent rows 6 of products; and each row 6 of products 
is defined by five side by side, parallelepiped-shaped, 
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individual boxed products 2. 

[0013] Palletizing machine 1 comprises: a work plat- 
form 7 where each pallet 3 is formed in succession; a 
linear conveyor 8 for supplying a succession of loose 
products 2 alongside work platform 7; and a product ori- 5 
enting and compacting unit 9 located alongside work 
platform 7 to orient and compact the loose products 2 
from linear conveyor 8 into rows 6 of products eventually 
and successively forming each layer 4 of pallet 3. 
[0014] Palletizing machine 1 also comprises a layer 10 
building unit 10 which successively removes each com- 
pleted row 6 of products from orienting and compacting 
unit 9; transfers row 6 of products directly over the top 
of pallet 3 being formed on work platform 7; moves row 
6 of products up to any other rows 6 of products already 15 
over the top of pallet 3 being formed oh work platform 
7, so as to compose layer 4 of products directly over the 
top of pallet 3; and deposits the completed layer 4 of 
products by gravity directly onto the top of pallet 3 being 
formed on work platform 7. 20 
[0015] It should be pointed out that, in the example 
shown, one row 6 of products is transferred at a time 
over the top of pallet 3, though two or more rows 6 may 
be transferred at a time, providing, obviously, that the 
total number of rows 6 transferred simultaneously over 25 
the top of pallet 3 being formed on work platform 7 is 
less than the total number of rows 6 of products in each 
layer 4 of pallet 3. 

[0016] With reference to Figures 1 and 2, in the ex- 
ample shown, work platform 7 is defined by a portion of 30 
the bed of palletizing machine 1 , and linear conveyor 8 
is defined by aconventional roller conveyor with the out- 
put end located alongside work platform 7. 
[0017] Orienting and compacting unit 9, on the other 
hand, is incorporated in the output end of linear convey- 35 
or 8, and comprises a presence sensor 11 for detecting 
the passage of product 2 into orienting and compacting 
unit 9; a number of movable stops 12 which, on com- 
mand, orient and arrest products 2 in predetermined 
manner as products 2 reach the output end of linear con- *o 
veyor 8; and a control unit (not shown) for controlling 
movable stops 1 2 as a function of signals from presence 
sensor 11. 

[0018] More specifically, movable stops 12 are appro- 
priately spaced along the conveying surface of linear 45 
conveyor 8 ? so that each engages the gap between two 
adjacent rollers, and are movable, on command, be- 
tween a work position, in which they project above the 
conveying surface to arrest products 2, and a rest posi- 
tion, in which they are located beneath the conveying so 
surface of linear conveyor 8 to allow products 2 through. 
[0019] With reference to Figures 1 , 2, 3 and 4, layer 
building unit 10 comprises a layer building platform 13 
for forming each layer 4 of pallet 3 before depositing it 
onto the top of pallet 3 being formed on work platform 55 
7; and a row transfer platform 1 4 for transferring one or 
more rows 6 of products at a time from orienting and 
compacting unit 9 to building platform 13. 



[0020] Layer building-platform 1 3 is mounted to move 
vertically over work platform 7, and row transfer platform 
14 is mounted to move vertically inside the space be- 
tween orienting and compacting unit 9 and work plat- 
form 7. 

[0021 ] More specifically, transfer platform 1 4 is mov- 
able vertically between a loading position (Figure 5), in 
which it is located alongside orienting and compacting 
unit 9, i.e. at the output end of linear conveyor 8, to re- 
ceive at least one row 6 of products from linear conveyor 
8, and an unloading position (Figure 7), in which it is 
located alongside building platform 13, whatever the 
height of building platform 1 3, to transfer the previously 
loaded row or rows 6 of products to building platform 13. 
[0022] It should be pointed out that transfer platform 
14 is sized to transfer a predetermined number of rows 
6 at a time from orienting and compacting unit 9 to build- 
ing platform 13; which number is always less than the 
total number of rows 6 of products in each layer 4 of 
pallet 3. 

[0023] In the example shown, transfer platform 14 is 
designed to transfer one row 6 of products at a time from 
orienting and compacting unit 9 to building platform 13. 
[0024] With reference to Figures 1 and 2. in the ex- 
ample shown, palletizing machine 1 comprises, astride 
work platform 7, a gantry-type supporting frame 15, to 
which both building platform 1 3 and transfer platform 1 4 
are f itted to move vertically. 

[0025] More specifically, supporting frame 15 is locat- 
ed between work platform 7 and orienting and compact- 
ing unit 9; and building platform 1 3 and transfer platform 
14 are both mounted to run along the vertical posts of 
the frame on opposite sides of the frame. In the example 
shown, layer building platform 13 projects from the pe- 
rimeter of supporting frame 15 so as to move vertically 
over work platform 7, while transfer platform 14 is 
mounted to run along the two vertical posts, so as to 
move vertically inside the gap defined by the two vertical 
posts of supporting frame 15. 

[0026] Palletizing machine 1 obviously also compris- 
es actuating means 16 and 17 for respectively moving 
building platform 13 and transfer platform 14 along the 
vertical posts of supporting frame 15, so as to position 
building platform 1 3 directly overthe top of pallet3 being 
formed on work platform 7, and move transfer platform 
14, on command, between the loading ad unloading po- 
sition. 

[0027] With reference to Figures 1 and 2, layer build- 
ing platform 13 is defined by a horizontal shelf with a 
central unloading hatch, and by a number of movable 
locators for compacting and retaining overthe hatch the 
rows 6 of products in each layer of pallet 3. 
[0028] More specifically, the horizontal shelf is mount- 
ed to move vertically, along the vertical posts of support- 
ing frame 15, over work platform 7, and has a central 
unloading hatch through which each layer 4 of products 
formed on the shelf is dropped directly onto the top of 
pallet 3 being formed on work platform 7. 
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[0029] In the example shown, building platform 13 
comprises a rectangular supporting rim 18 mounted to 
run horizontally along the two vertical posts of support- 
ing frame 15, so as to move vertically over work platform 
7; a movable shutter 1 9 located on the bottom of sup- 
porting rim 18 to selectively close the space inside the 
rim and define a horizontal supporting surface on which 
each layer 4 of pallet 3 is gradually formed; and a 
number of movable locators 20 for selectively compact- 
ing and retaining in the centre of supporting rim 18 the 
rows 6 of products in each layer of pallet 3. 
[0030] More specifically, in the example shown, sup- 
porting rim 18 comprises two vertical sides 21, each 
connecting supporting rim 1 8 to a corresponding vertical 
post of the frame, is located over work platform 7 so that 
pallet 3 being formed on work platform 7 is substantially 
aligned with the centre of supporting rim 18, and is so 
sized that pallet 3 engages the space inside supporting 
rim 18. 

[0031] Movable shutter 19 is fitted to supporting rim 
18 to move between a closed position, in which it en- 
gages the space inside supporting rim 1 8 to define the 
horizontal supporting surface on which each layer 4 of 
pallet 3 is formed, and an open position, in which the 
space inside supporting rim 1 8 is cleared to allow the 
layer 4 of products to drop directly onto the top of pallet 
3 being formed on work platform 7. 
[0032] With reference to Figures 1 and 2, in the ex- 
ample shown, movable supporting shutter 1 9 is defined 
by a powered roller shutter 1 9, which substantially com- 
prises two drive chains 22, each fitted movably to a cor- 
responding vertical side 21 of supporting rim 18; a 
number of horizontal supporting rollers 23 extending 
astride the two drive chains 22, with each of the two axial 
ends fitted in freely rotating manner to a respective drive 
chain 22; and an electric motor 24 connected mechan- 
ically to both drive chains 22 to drive the chains synchro- 
nously. 

[0033] More specifically, each drive chain 22 is looped 
about a numberof toothed wheels fitted in rotary manner 
to the corresponding vertical side 21 of supporting rim 
1 8, and supporting rollers 23 are equally spaced, astride 
the two drive chains 22, along the bottom horizontal por- 
tions of the two chains extending parallel to the lateral 
edges of supporting rim 18, at the bottom of rim 1 8. 
[0034] With reference to Figures 1 and 2, electric mo- 
tor 24, on command, moves the two drive chains 22 
back and forth to move supporting rollers 23, on com- 
mand, between a first operating position, in which sup- 
porting rollers 23 fully engage the bottom of supporting 
rim 18 to define the horizontal supporting surface on 
which each layer 4 of pallet 3 is formed, and a second 
operating position, in which supporting rollers 23 clear 
the bottom of supporting rim 18 to allow the layer 4 of 
products to drop by gravity directly onto the top of pallet 
3 being formed on work platform 7. 
[0035] Movable supporting shutter 1 9 is closed when 
supporting rollers 23 are in the first operating position, 



and is open when supporting rollers 23 are in the second 
operating position. 

[0036] With reference to Figure 2, in the example 
shown, building platform 13 is equipped with three mov- 
5 able locators 20 arranged along three of the four sides 
of supporting rim 18. 

[0037] In the example shown, two movable locators 
20 are provided at vertical sides 21 of supporting rim 1 8, 
and each comprise a horizontal bar 25 extending paral- 

10 lei to the corresponding side of supporting rim 18 and 
supported by two horizontal guide rods 26 fitted in axially 
sliding manner to the corresponding vertical side 21 of 
supporting rim 18; and a linear actuator 27 which, on 
command, moves horizontal bar 25 horizontally to and 

15 from an operating position in which horizontal bar 25 
rests against the facing outer peripheral edge of layer 4 
of pallet 3. 

[0038] The third movable locator 20 is defined by a 
horizontal bar 28 located, in a fixed but adjustable posi- 

20 tion, astride the two vertical sides 21 of supporting rim 
18, on the opposite side to supporting frame 15. 
[0039] With reference to Figures 1 , 3 and 4, transfer 
platform 14 comprises a substantially rectangular hori- 
zontal shelf 29, the two short lateral edges of which are 

25 mounted to run along the two vertical posts of the frame, 
so as to move vertically inside the space defined by the 
two vertical posts of supporting frame 15, by orienting 
and compacting unit 9, and by building platform 1 3; and 
a push member 30 which selectively pushes the station- 

30 ary row/s 6 of products in orienting and compacting unit 
9 horizontally straight onto horizontal shelf 29, by push- 
ing it/them horizontally on the conveying surface of lin- 
ear conveyor 8 in a direction crosswise to the travelling 
direction of products 2, or pushes the stationary row/s 

3$ 6 of products on horizontal shelf 29 horizontally straight 
onto building platform 13, i.e. onto supporting rollers 23 
of movable supporting shutter 19. 
[0040] It should be pointed out that horizontal shelf 29 
is sized to accommodate a number of rows 6 of products 

40 smaller than the number of rows 6 of products in each 
layer 4 of pallet 3; rows 6 obviously being arranged par- 
allel and side by side. In the example shown, horizontal 
shelf 29 is sized to accommodate and then transfer one 
row 6 of products to building platform 13. .More specifi- 
cs caily, the horizontal shelf is of a length and width approx- 
imately equal to but no smaller than the length and width 
respectively of each row 6 of products. 
[0041] With reference to Figures 2, 3 and 4, push 
member 30 is fixed rigidly to and over horizontal shelf 

so 29, and comprises: a supporting member 31 mounted 
to move vertically along the vertical posts of supporting 
frame 15, over and integrally with horizontal shelf 29; an 
articulated arm 32, with a pantograph movement, fixed 
to and projecting from supporting member 31 to move 

55 pantograph-fashion in a predetermined horizontal 
plane; and a horizontal push beam 33 which is posi- 
tioned resting against the lateral side of the whole sta- 
tionary row 6 of products in orienting and compacting 
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unit 9, and is fixed to the free end of articulated arm 32 
to push row 6 horizontally. 

[0042] With reference to Figures 3 and 4. in the ex- 
ample shown, supporting member 31 comprises two 
horizontal cross members 34 extending parallel and fac- 
ing each other over horizontal shelf 29, with their axial 
ends fixed rigidly to the same slides 35 by which hori- 
zontal shelf 29 is supported and runs vertically along the 
vertical posts of supporting frame 15 alongside building 
platform 1 3; and a stiffening plate connecting the central 
portions of both horizontal cross members 34. The two 
horizontal cross members 34 thus move vertically to- 
gether with horizontal shelf 29, under the control of ac- 
tuating means 17. 

[0043] With reference to Figures 1,2,3 and 4, the ar- 
ticulated pantograph-movement arm 32 comprises: a 
first horizontal half-arm, hereinafter indicated 36, fitted 
to the two horizontal cross members 34 to rotate, with 
respect to them, about a vertical axis A; a second hori- 
zontal half -arm, hereinafter indicated 37, fitted to the 
free end of half -arm 36 to rotate freely, with respect to 
it, about an axis B parallel to axis A; and a cascade gear 
train 38 for transmitting the rotation of half-arm 36 about 
axis A to the body of half-arm 37, so that the body of 
half-arm 37 is forced to rotate about axis B in the oppo- 
site direction to and at an angular speed proportional to 
the angular speed with which half-arm 36 rotates about 
axis A. 

[0044] I n other words, cascade geartrain 38 transmits 
the rotation of half-arm 36 about axis A to the body of 
half-arm 37 to coordinate scissor-opening of half-arms 
36 and 37 with rotation of half-arm 36 about axis A. 
[0045] Half-arms 36 and 37 are positioned horizontal- 
ly one over the other, and horizontal beam 33 is fixed 
beneath half-arm 37 at a distance L 2 from axis B equal 
to the distance L 1 between axes A and B. 
[0046] More specifically, in the example shown, hori- 
zontal beam 33 extends parallel to horizontal cross 
members 34 and to the longitudinal axis of horizontal 
shelf 29, and is fixed to the body of half-arm 37 to project 
beneath the body of half-arm 37, substantially coaxially 
with a third axis C parallel to axes A and B and located 
at a distance L 2 from axis B equal to the distance L 1 
between axes A and B. 

[0047] Cascade gear train 38 transmits motion from 
one half-arm to the other with a gear ratio of two to one, 
so that the angular speed at which half-arm 37 rotates 
about axis B with respect to half-arm 36 is always twice 
the angular speed at which half-arm 36 rotates about 
axis A with respect to supporting member 31 . 
[004S] Given the equal "useful lengths" or distances 
between the axes of the two half-arms 36 and 37, i.e. 
the equal distances L 1 and Lg between axes A, B and 
C, and given the particular gear ratio of cascade gear 
train 38, scissor-opening of half-arms 36 and 37 can be 
coordinated with rotation of half-arm 36 about axis A, so 
that rotation of half-arm 36 about axis A corresponds to 
a linear movement of horizontal beam 33 in a horizontal 



direction d perpendicular to the longitudinal axis of the 
bar, and along a vertical reference plane P immovable 
in space and containing both axes A and C. 
[0049] With reference to Figures 3 and 4 : in the ex- 

5 ample shown, half-arm 36 is defined by two supporting 
beams 39 connected at both ends by two parallelepi- 
ped-shaped spacers 40, one of which is hinged to the 
stiffening plate of supporting member 31 by a cylindrical 
through pin 41 extending coaxially with axis A through 

10 the body of the stiffening plate and the body of spacer 
40. 

[0050] In the example shown, cylindrical pin 41 of half- 
arm 36 is fitted rigidly to spacer 40, and is fitted in rotary 
manner to the body of the stiffening plate of supporting 
is member 31 with the interposition of known rolling bear- 
ings. 

[0051 ] Like half-arm 36, half -arm 37 is defined by two 
supporting beams 42 connected at both ends by two 
parallelepiped-shaped spacers 43, one of which -is 

20 hinged to the spacer 40 at the free end of half-arm 36 
by a cylindrical through pin 44 extending coaxially with 
axis B through the body of spacer 40 and the body of 
spacer 43. Cylindrical pin 44 of half-arm 37 is fitted rig- 
idly inside the body of spacer 43, and is fitted in rotary 

25 manner to the body of spacer 40 with the interposition 
of known rolling bearings. 

[0052] With reference to Figures 2, 3 and 4, push 
member 30 also comprises an actuating assembly 45 
for moving the articulated arm, and which, on command, 

30 rotates cylindrical pin 41 about axis A to rotate half-arm 
36 about axis A, and half-arm 37 about axis B, so as to 
open articulated arm 32 scissor-fashion. 
[0053] In the example shown, actuator assembly 45 
comprises an electric step motor, with encoder shaft po- 

35 sition control, which is fitted to the stiffening plate of sup- 
porting member 31, and is connected mechanically to 
cylindrical pin 41 to real-time control the angular position 
of cylindrical pin 41 . More specifically, as of a given an- 
gular reference position, in which half-arms 36 and 37 

40 are positioned parallel and facing (Figures 2 and 3), ac- 
tuating assembly 45 provides for rotating cylindrical pin 
41 clockwise or anticlockwise about axis A by any angle, 
preferably, though not necessarily, ranging between 0° 
and 90°. 

45 [0054] With reference to Figure 4, by rotating cylindri- 
cal pin 41 clockwise or anticlockwise up to a maximum 
of 90°, half-arms 36 and 37 can be opened scissor-fash- 
ion to gradually extend articulated arm 32 on one side 
or the other of the two horizontal cross members 34, and 

50 to move horizontal beam 33 in horizontal direction d 
from one side to the other of the two horizontal cross 
members 34, from a parking position (not shown), in 
which horizontal push beam 33 is positioned perfectly 
beneath cylindrical pin 41 (axes A and C coincident), to 

55 a maximum distance from the stiffening plate of support- 
ing member 31 , equal to the sum of the "useful lengths" 
or distances between the axes of half-arms 36 and 37, 
i.e. equal to twice length L., or L 2 . 
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[0055] It should be pointed out that articulated arm 32 
is in the parking position when half-arms 36 and 37 are 
positioned one beneath the other, perfectly parallel and 
facing each other, i.e. when cylindrical pin 41 is in said 
given angular reference position. 5 
[0056] In the example shown, since half-arms 36 and 
37 in the parking position are parallel to the longitudinal 
axes of the two horizontal cross members 34, the verti- 
cal reference plane P along which the central point of 
horizontal beam 33 moves is perpendicular to the Ion- 10 
gitudinal axes of horizontal cross members 34. 
[0057] With reference to Figures 3 and 4, in the ex- 
ample shown, thecascade geartrain 38, which synchro- 
nizes the movement of half -arm 37 about axis B with the 
movement of half-arm 36 about axis A, comprises a 15 
main gear 46 fitted for rotation to cylindrical pin 41 of 
half-arm 36, between the stiffening plate and spacer 40; 
a secondary gear 47 fitted rigidly to the end of cylindrical 
pin 44 of half-arm 37, on the opposite side to spacer 43; 
and a drive chain 48 looped about gears 46 and 47. 20 
[0058] Gear 46 is also fixed rigidly to the body of the 
stiffening plate of supporting member 31 , and has an 
outside diameter which is twice that of gear 47, so that 
gear 47 is forced to rotate about axis B at twice the an- 
gular speed of gear 46. 25 
[0059] With reference to Figures 3 and 4, in the ex- 
ample shown, horizontal push beam 33 is fixed to the 
free end of articulated arm 32 by a cylindrical fastening 
pin 50 projecting, coaxially with axis C, from spacer 43, 
which defines the free end of half-arm 37. More specif- 20 
ically, cylindrical fastening pin 50 of articulated arm 32 
is mounted for rotation inside the body of spacer 43 with 
the interposition of known rolling bearings, and has a 
flanged end, to which horizontal beam 33 is fixed. 
[0060] In the example shown, articulated arm 32 also 35 
has a second cascade geartrain 51 , which transmits the 
rotation of half -arm 37 with respect to half-arm 36 about 
axis B to cylindrical fastening pin 50 with a predeter- 
mined gear ratio, so that cylindrical fastening pin 50 ro- 
tates with respect to half-arm 37 about axis C in the op- 40 
posite direction to that in which cylindrical pin 44 rotates 
about axis B inside spacer 40 of half-arm 36, and at an 
angular speed equal to half the rotation speed of cylin- 
drical pin 44. 

[0061] When parting half-arms 36 and 37, i.e. when 45 
extending articulated arm 32, cascade gear train 51 
therefore rotates cylindrical fastening pin 50 about axis 
C inside spacer 43 of half-arm 37 in phase opposition 
with respect to half-arm 37, so as to compensate the 
rotation of half-arm 37 about axis B. More specifically, so 
cascade gear train 51 rotates cylindrical fastening pin 
50 with respect to half -arm 37 - which itself rotates and 
translates - so that, to the observer, cylindrical fastening 
pin 50 and horizontal beam 33, integral with it, move in 
a straight line at all times in direction d, without rotating 55 
about said axis C. 

[0062] In other words, cascade geartrain 51 rotates 
cylindrical fastening pin 50 inside spacer 43 of half-arm 



10 

37 so that, when extending articulated arm 32, the lon- 
gitudinal axis L of horizontal push beam 33 is maintained 
perfectly parallel to the longitudinal axes of the two hor- 
izontal cross members 34. 

[0063] In a first embodiment not shown, cascade gear 
train 51 is substantially the same as cascade geartrain 
38, and comprises: a main gear fitted for rotation to cy- 
lindrical pin 44 of half-arm 37, between spacer 40 and 
spacer 43; a secondary gear fitted rigidly to the end of 
cylindrical fastening pin 50, on the opposite side to hor- 
izontal beam 33; and a drive chain looped about the 
above gears. In this case, too, the main gear is fixed 
rigidly to the body of spacer 40, and has an outside di- 
ameter which is half that of the secondary gear so that 
the secondary gear is forced to rotate about axis C at 
half the angular speed of the main gear. 
[0064] With reference to Figures 3 and 4, in a second 
embodiment, cascade gear train 51 comprises: a main 
gear 52 fitted for rotation to cylindrical pin 44 of half-arm 
37, between spacer 40 and spacer 43; a secondary gear 

53 fitted rigidly to the end of cylindrical fastening pin 50, 
on the opposite side to the flanged end; a drive chain 

54 looped about gears 52 and 53; and a reduction gear 

55 fortransmitting rotation of cylindrical pin 44 about ax- 
is B to gear 52 with a predetermined reduction ratio. 
[0065] More specifically, reduction gear 55 transmits 
rotation of cylindrical pin 44 to gear 52, so that gear 52 
in turn rotates cylindrical fastening pin 50 about axis C 
and with respect to half-arm 37 at an angular speed 
equal to half the angular speed at which cylindrical pin 
44 rotates about axis B with respect to half-arm 36. 
[0066] More specifically, in the example shown, re- 
duction gear 55 comprises: a first gear 56 fitted rigidly 
to cylindrical pin 44 of half-arm 37, just below spacer 40; 
a second gear 57 fitted to a supporting shaft 58 fitted to 
rotate freely, about an axis parallel to axis B, inside a 
third spacer 40' on half-arm 36; a third gear 59 fitted to 
shaft 58, just below gear 57; and a fourth gear 60 fitted 
to rotate freely on cylindrical pin 44 of half-arm 37, just 
over gear 52. 

[0067] Gear 56 meshes with gear 57 which in turn ro- 
tates gear 59, while gear 60 is angularly integral with 
gear 52, and is connected mechanically to gear 59 by a 
drive chain (not shown) looped about gears 59 and 60. 
[0068] As stated, the gear ratio between gears 56 and 
57, the gear ratio between gears 59 and 60 , and the gear 
ratio between gears 52 and 53 are selected to enable 
the cascade gear train as a whole to rotate cylindrical 
fastening pin 50 about axis C and with respect to half- 
arm 37 at an angular speed equal to half the angular 
speed at which cylindrical pin 44 rotates about axis B 
inside spacer 40 of half-arm 36. 

[0069] With reference to Figure 4, as regards opera- 
tion of push member 30, when actuating assembly 45 
governing the articulated arm rotates half-arm 36 about 
axis A by an angle a, cascade geartrain 38 rotates half- 
arm 37 about axis B with respect to half-arm 36 by an 
angle P equal to twice angle a (p=2a), while cascade 



EP 1 457 442 A1 



50 



6 



BNSDOCID: <EP 1457442A1J_> 



11 



EP 1 457 442 A1 



12 



gear train 51 rotates cylindrical fastening pin 50 in half- 
arm 37 about axis C by an angle yequal to angle a (y=a). 
Articulated arm 32 therefore moves horizontal push 
beam 33 in direction d, while maintaining the longitudi- 
nal axis L of horizontal beam 33 parallel at all times to 
itself and perpendicular to travelling direction d. 
[0070] In other words, by acting on cylindrical pin 40, 
actuating assembly 45 moves articulated arm 32 so that 
horizontal beam 33 sweeps over the area beneath sup- 
porting member 31 to cover an area equal to twice the 
total length of articulated arm 32, in turn equal to the 
sum of lengths L 1 and L 2 . Obviously, actuating assembly 
45 is also able to set horizontal beam 33 to any inter- 
mediate position. 

[0071] Push member 30 is therefore able to push an 
entire row 6 of products along a horizontal plane from 
one side to the other of supporting member 31 , and over 
a maximum distance equal to or less than twice the total 
length L c of articulated arm 32. 

[0072] Palletizing machine 1 also comprises a central 
control unit (not shown) for controlling linear conveyor 
8, orienting and compacting unit 9, and building unit 10 
to automatically form pallets 3 from a succession of in- 
dividual products 2. 

[0073]- With reference to Figures 5, 6 and 7, operation 
of palletizing machine 1 will now be described assuming 
building platform 13 has just unloaded a layer 4 of prod- 
ucts onto the top of pallet 3 being formed on work plat- 
form 7, and is about to commence building another layer 
4. 

[0074] With reference to Figure 5, in actual use, as 
building platform 13 is raised to position rim 18 directly 
over the top of pallet 3 being formed on work platform 
7, transfer platform 14 extends articulated arm 32 to po- 
sition horizontal beam 33 beyond orienting and com- 
pacting unit 9, and moves down to position horizontal 
shelf 29 alongside orienting and compacting unit 9 and 
substantially copianar with the conveying surface of lin- 
ear conveyor 8. 

[0075] With reference to Figure 6, once horizontal 
shelf 29 is positioned on a level with the conveying sur- 
face of linear conveyor 8, actuating assembly 45 gov- 
erning the articulated arm rotates cylindrical pin 41 to 
move horizontal beam 33 horizontally over horizontal 
shelf 29, and so transfer a row 6 of products from ori- 
enting and compacting unit 9 to horizontal shelf 29. After ■ 
loading a row 6 of products, transfer platform 14 moves 
vertically into position on a level with layer building plat- 
form 13. 

[0076] With reference to Figure 7, once the above po- 
sition is reached, actuating assembly 45 governing the 
articulated arm rotates cylindrical pin 41 to move hori- 
zontal beam 33 horizontally over rim 1 8, and so transfer 
a row 6 of products from horizontal shelf 29 onto the 
supporting surface defined by supporting rollers 23 of 
movable shutter 19. The movement of horizontal beam 
33 obviously takes into account the presence or not of 
one or more rows 6 of products already on movable 



shutter 19. 

[0077] Once the row 6 of products is transferred onto 
building platform 13, horizontal beam 33 is positioned 
again over horizontal shelf 29, and transfer platform 14 

5 goes back to pick up another row 6 of products prepared 
in the meantime by orienting and compacting unit 9. 
[0078] Once transfer platform 14 has transferred 
enough rows 6 of products to form a layer 4, building 
platform 13 compacts and locks together the rows 6 

10 forming layer 4, and then opens movable supporting 
shutter 1 9 to drop the entire layer 4 of products onto the 
top of pallet 3. 

[0079] After depositing the predetermined number of 
layers 4 onto supporting pallet 5, building platform 1 3 is 

is locked to the top of supporting frame 1 5, so that the com- 
pleted pallet 3 can be removed, and another supporting 
pallet 5 deposited on work platform 7. 
[0080] The advantages of palletizing machine 1 as 
described and illustrated herein are obvious: building 

20 unit 10, with only one push member 30 for loading and 
unloading rows 6 of products, provides forfurther reduc- 
ing size as compared with currently marketed palletizing 
machines. 

[0081] Another advantage of palletizing machine 1 is 
25 that actuating means 17 governing transfer platform 14 
are designed to move a much lighter weight than on oth- 
er machines (the rows 6 raised are now fewer than the 
total number of rows 6 in each layer 4), thus greatly re- 
ducing electricity consumption. 
30 [0082] The same also applies to actuating means 1 6, 
which are now limited to raising the empty building plat- 
form 13 in steps, with no sharp acceleration or particular 
precision, and are therefore much simpler in design and, 
hence, cheaper. 
35 [0083] Clearly, changes may be made to palletizing 
machine 1 as described and illustrated herein without, 
however, departing from the scope of the present inven- 
tion. 



40 

Claims 

1. A palletizing machine (1) for converting a succes- 
sion of individual products (2) into a succession of 

45 pallets (3), each defined by a given number of 
stacked layers (4) of products (2); each layer (4) of 
products (2) being defined by a number of adjacent 
rows (6) of products (2); the palletizing machine (1) 
comprising a work platform (7) where each pallet 

so (3) is formed in succession, a linear conveyor (8) 
for supplying a succession of loose products (2) 
alongside the work platform (7), and an orienting 
and compacting unit (9) for orienting and compact- 
ing the products, and which receives the loose prod- 

55 ucts (2) from said linear conveyor (8) at the input, 
and supplies a succession of rows (6) of products 
(2) at the output; the palletizing machine (1) being 
characterized by also comprising a layer building 
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unit (10), which in turn comprises a layer building 
platform (13) movable over said work platform (7) 
and for forming each layer (4) of products (2) and 
then depositing the layer (4) by gravity onto the top 
of the pallet (3) being formed on the work platform 
(7); a row transfer platform (14) movable vertically 
alongside said building platform (1 3) to transfer one 
or more rows (6) of products (2) at a time from said 
orienting and compacting unit (9) to said building 
platform (13); and one push member (30) for mov- 
ing one or more rows (6) of products (2) at a time 
from said orienting and compacting unit (9) to said 
transfer platform (14), and from said transfer plat- 
form (14) to said building platform (13). 

2. A palletizing machine as claimed in Claim 1 , char- 
acterized in that said transfer platform (14) com- 
prises a horizontal shelf (29) movable vertically in 
the space between said orienting and compacting 
unit (9) and said building platform (13); and said 
push member (30) which is movable vertically over 
said horizontal shetf (29). 

3. A palletizing machine as claimed in Claim 2, char- 
acterized in that said push member (30) is integral 
with said horizontal shelf (29). 

4. A palletizing machine as claimed in Claim 2 or 3, 
characterized in that said push member (30) com- 
prises a supporting member (31) mounted to move 
vertically over said horizontal shelf (29); an articu- 
lated arm (32), with a pantograph movement, fixed 
to and projecting from the supporting member (31) 
to move pantograph-fashion in a predetermined 
horizontal plane; and a horizontal push beam (33) 
fixed to the free end of the articulated arm (32) and 
which is positioned resting against a lateral side of 
the row (6) of products. 

5. A palletizing machine as claimed in Claim 4, char- 
acterized in that said articulated arm (32) compris- 
es a first half -arm (36) fitted to the body of said sup- 
porting member (31) to rotate about a first axis (A) 
of rotation with respect to said supporting member; 
a second half-arm (37) fitted to the body of said first 
half-arm (36) to rotate, with respect to said first half- 
arm, about a second axis (B) of rotation parallel to 
said first axis (A); and a first cascade gear train (38) 
for transmitting rotation of the first half-arm (36) 
about the first axis (A) to the second half-arm (37), 
so as to coordinate scissor-opening of said half- 
arms (36, 37) with rotation of the first half-arm (36) 
about the first axis (A). 

6. A palletizing machine as claimed in Claim 5, char- 
acterized in that said first cascade gear train (38) 
transmits rotation of the first ha If -arm (36) about 
said first axis (A) to the second half-arm (37), so 



-J that the body of said second half-arm (37) is forced 
to rotate about the second axis (B) at an angular 
speed which is twice the angular speed at which the 
first half-arm (36) rotates about the first axis (A), and 
5 in the opposite rotation direction to that of the first 

half-arm. 

7. A palletizing machine as claimed in Claim 6, char- 
acterized in that said first (36) and said second 

10 (37) half-ami are positioned horizontally one over 
the other, and said first axis (A) is vertical. 

8. A palletizing machine as claimed in Claim 6 or 7, 
characterized in that said second half-arm (37) 

15 has a fastening pin (50) to which said horizontal 
push beam (33) is fixed; said fastening pin (50) be- 
ing fitted to the body of said second half-arm (37) 
to rotate about a third axis (C) of rotation parallel to 
said first (A) and said second (B) axis; the distance 

20 (L n ) between said first (A) and said second (B) axis 
being equal to the distance (L 2 ) between said sec- 
ond (B) and said third (C) axis. 

9. A palletizing machine as claimed in any one of 
25 Claims 5 to 8, characterized in that said push 

member (30) comprises an actuating assembly (45) 
for moving the articulated arm (32), and which, on 
command, rotates the first half-arm (36) about said 
first axis (A). 

30 

10. A palletizing machine as claimed in Claim 8 or 9, 
characterized in that said articulated arm (32) 
comprises a second cascade gear train (51), which 
transmits rotation of said second half-arm (37) 

35 about the second axis (B) with respect to said first 
half-arm (36) to said fastening pin (50) with a pre- 
determined gear ratio, so that said fastening pin 
(50) rotates about said third axis (C) on said second 
half-arm (37) in the opposite direction to that in 

40 which the second half-arm (37) rotates about the 
second axis (B), and at an angular speed equal to 
half the rotation speed of the second half -arm. 
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